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EXECUTIVE SUMMARY
1986 was the year that a new generation of South Carolinians learned about water. The
drought that gripped the state stirred a new interest in the importance of South Carolina's
water resources and in how those resources are managed.
The hardships that afflicted the state's farmers, in particular, as well as shallow well
owners, some public systems, industry, and lawn owners may have had a silver lining. If it
is from tragedy that we learn, we have a great opportunity to focus a collective public
awareness on the water management issues that will confront us through the end of the
century.

Lessons Learned from the Drought
Among other things, we learned that in some ways little could have been done to lessen
the impact of the drought short of inventing a better divining rod. The agricultural and timber
sectors of the economy experienced the most significant impacts amounting to $240 million
in direct and indirect losses (Henry, 1986). Irrigated farms fared far better than those farms
without irrigation. Yet, even with the degree of losses experienced in some quarters of
South Carolina agriculture, irrigation is not a feasible alternative except for certain fruit and
vegetable crops and only then when sufficient economies-of-scale exist. That being the case,
despite some projected increase in crop irrigation, a limit exists on the extent to which
irrigation can be used to alleviate the impact of severe drought conditions.
The drought also made clear to many rural residents the vulnerability of shallow wells
in the Piedmont. Fortunately, the number of citizens affected was not large as a percentage
of the state's population, and alternative sources are being explored. To industry and the
state's water system, the heavy rains of August brought relief from what could have been a
more serious shortfall to some users. While some of the larger systems with adequate
storage facilities were relatively unaffected, mandatory cutbacks were required in other areas.
Particularly hard hit were Camden, Lexington, and Williamston/West Pelzer. South Carolina
escaped the drought without industrial closings, despite some close calls. The Bowater
Corporation built a retainment pool to assimilate waste water (SCWRC, 1986).
The uneven impacts felt by different water users help to substantiate the argument of
some for a regional grid system to tie water distribution systems and industry together to
pool excess capacity (Hite and Ulbrich, 1986). Systems with excess storage or treatment
capacity should be compensated accordingly, much the same as electric utilities wheel
electricity between systems. The point is that storage and treatment facilities are expensive to
build and maintain and some economies might be realized from developing a less fragmented
approach to water delivery. Sales between systems would be subject to negotiation and
initiated only if mutually advantageous to the systems involved (London, et al., 1987).
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The important lesson of the drought is that, if provided good information, users can
make rational decisions in their own best interests. Only where they fail to do so or where
they infringe on the water rights of others is significant regulation necessary. A case in point
arises where excessive storage or high volume useage during drought conditions reduces the
quantity or quality of water to downstream users. The Riparian Doctrine appears to
adequately address this issue but a lengthy court proceeding in the midst of a drought may be
inappropriate. When the interests of one or more user groups are being impacted, regional
drought commissions and ultimately the Executive Director of the State Water Resources
Commission need significant powers to arbitrate such disputes.
At the same time, local systems may need to consider the development of a reserve fund
or a sliding rate structure to maintain revenues during low volumes associated with drought
conditions. It is more difficult for systems to implement voluntary or mandatory cutbacks
when revenues tied to sales volumes fall accordingly.

Efficiency in Water Resource Delivery
Public policy with regard to water resource allocation has often paid little attention to
efficiency criteria. The reasoning behind many of these water policy decisions is perhaps
best captured by the public choice school of thought that earned Professor James Buchanan a
Nobel Prize in 1986. The use of public monies to subsidize water development projects has
been justified on economic development grounds. Yet, the simple arithmetic is that if I can
get a public subsidy of $2 to match my $1 contribution for a project that generates $1.50 in
benefits, I come out ahead.
As long as the federal spigot produced grants for water projects, states and localities
eagerly participated. The cumulative effect doubtless produced some economic development
benefits, but it also produced a considerable amount of over investment in some areas. Now
that the federal spigot has been reduced to a trickle, states are facing a critical juncture in
terms of water resource policy. Greater program responsibility begets greater financial
responsibility as well. With tight budget situations already imminent, South Carolina, like
other states, cannot tolerate an apparatus that fosters inefficient water allocation.
The essential efficiency requirement for a water policy is that no water should be
allocated to a low value use if higher value uses are unsatisfied. Hite stresses the need in any
water policy effort to view water as an economic commodity to assure the highest use of the
resource.
Continuing to treat water as a free gift of nature when it is scarce relative to
demand only exacerbates the scarcity problem. A positive price on raw
water .. . is not only demanded on evolutionary grounds, but it is morally
required to induce conservation and provide incentives for technological
innovation that will increase the supply of useable water available (Hite,
1986).
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The greatest challenge then to South Carolina water policy will be the design and

maintenance of institutions that allocate water in an efficient way. Especially in the arid west,
attention is being given to greater reliance on market mechanisms. The Freshwater
Foundation, in a special report released this past year, concluded that "the increasing
economic value of water and the emergence of water markets can become effective tools to
ensure wiser management of water demand into the 21st century" (Freshwater Foundation,
1986).

The respected British news weekly, The Economist,

argues that greater reliance on markets in water policy now appears to be an idea whose time
has come (The Economist, 1986).
Simple doctrinaire adherence to market mechanisms likely is not appropriate in South
Carolina Any water resource allocation system must incorporate guidelines to assure public
health, equity, and potential third party effects to downstream users. Still, state water policy
also must reflect relative scarcity and distribution and treatment costs to allocate resources to
their highest and best use.

Water Demand
The first year report released population projections, projected demand for public water
systems in the state, and made preliminary projections of industrial demand. Those estimates
have been revised and supplemented with irrigation demand from agriculture and golf
courses.
Domestic water use through the year 2000 is projected to be 377 million gallons per day
(mgd) by the end of the century or 21.4 percent of water use in the state. Coastal areas
impacted by tourism show considerable variability between peak and non-peak periods. It is
estimated that peak demand will exceed average demand by 30.44 mgd by the end of the
century to account for this seasonal variability. At peak, domestic water use rises to 22.7
percent of total use (Dillman and Carriker, 1986).
Industrial water demand that grew rapidly in South Carolina in previous decades has
softened considerably due to: (1) a leveling off of manufacturing activity, and (2) stricter
discharge requirements of the 1972 Water Pollution Control Act and its amendments that
promoted reuse of water.. Projections of industrial use through the end of the century show a
slight decline in the total amount of water used in South Carolina. Overall, industrial demand
is projected to fall by 6 percent. Yet, increases are projected for some counties including, in
particular, Berkeley, Dorchester, and Spartanburg counties. Still, combined manufacturing
and utility use will account for 60 percent of average daily demand through the end of the
century.
Surveys of irrigation users including agriculture and golf courses were compiled and
projected to the year 2000. While agriculture has declined as a share of Gross State Product,
irrigation demand for agriculture has been rising, reflecting the shift to larger farms and more
capital intensive farming practices. It is projected that farm irrigation use will increase by 75
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percent through the end of the century. Orangeburg, Sumter, Charleston and Lexington
counties are expected to be the principal locations for heavy use of crop irrigation, accounting
for 40 percent of all use in the year 2000. Overall, farm irrigation is expected to amount to
15.1 percent of daily water use during summer months by the end of the century.
The most rapidly growing area of water use has been golf course irrigation. Although
still small relative to industrial and domestic demand at the state level, 63 percent of this
demand will occur in Beaufort and Horry counties, where golf course irrigation will
represent the largest water use by the end of the century. Due in part to a longer irrigation
season, it is projected that on an annual basis, golf course irrigation requirements will exceed
those of production agriculture by the year 2000 (Bauer, et al., 1987).
Overall, water use is expected to grow by 195 mgd statewide during peak, mid-summer
periods. Most of this growth is attributed to population and tourism growth, which, in tum,
affects residential and commercial demand, as well as irrigation for crops and golf courses.

In fact, 39 percent of the increase is attributed to the former categories while 61 percent is
attributed to increased irrigation. Water use in industry is expected to decline.
Total water use is expected to decline in 14 of the state's 46 counties, largely as a result
of decreases in industrial water use. The most rapid growth is expected to occur in Beaufort,
Horry and Dorchester counties along the coast and in Sumter County, due mainly to
irrigation demand. With those notable exceptions, the geographic distribution of water use
will remain surprisingly stable. The four largest water using counties will continue to
account for about a third of demand, while the ten largest counties in terms of water use will
account for two-thirds of demand.
The most important policy implication of these projections is that the geographic
distribution of water demand, while still concentrated, will remain much more stable than
was previously expected. This relative stability in terms of water demand is attributable in
large part to the changing economic base of the state, with little growth in the manufacturing
and public utility sectors.
With the exception of Dorchester County, where population growth is the principal
factor affecting water demand, three of the four counties with the largest projected increase in
demand will have the greatest need for irrigation water. As irrigation water does not need to
meet the same purity specifications as drinking water, greater use of recycled waste water
already being employed at golf courses along the coast and at retaining ponds collecting
surface water spillover can meet much of the expected high demand for crop and golf course
irrigation by the end of the century. That being the case, the need for large numbers of
interbasin transfers may not be as necessary as previously suspected.

Interbasin Transfers
During 1986, the South Carolina Water Resources Commission began to receive
applications for permits for interbasin transfers as authorized under Act 90 of the 1985
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General Assembly. To assist in this process, a portion of the work effort was allocated to
conceptual issues relating to interbasin transfers and to the development of a procedure for
evaluating interbasin transfers.
The evaluation procedure developed by Miley and Martin (1986) considers costs and
benefits associated with transfers as well as supply and demand conditions in the donor
basin. Demand in the donor basin is projected forward with some variation or error term to
account for uncertainty of future conditions. Projected demand is then plotted against water
supply in the donor basin to determine if excess water is available to be transferred, and if
so, the expected time duration for which water might be available. It is suggested that the
time duration for the permit be limited by_the number of years for which excess water is
expected to be available, up to a maximum of 20 years. Extensions beyond these limits
should be subject to negotiation between affected parties.

No mechanism for such

negotiation is in place at this time.
Conceptually, the idea of interbasin transfers is in principle consistent with highest and
best use of the resource. To be fully consistent, a means of compensation for damaged
parties must be included in the permit process. Secondly, the full cost of the transfer should
be borne by the ultimate users. Although some rationale for benefits associated with growth
can be argued, the state must be careful not to get into public subsidization of projects that
encourage less than efficient water utilization (Hite, 1986).

Financial Condition of Water Systems
A financial evaluation of public water systems in South Carolina was completed during
the second year. Among the findings were that operating expenses grew at a faster rate
during the early 1980s than did operating income. This finding reflects the general tendency
of rate increases to lag behind cost increases, particularly in a period of high inflation. As a
result, net income for more than half of the systems surveyed was negative throughout the
1980-1983 time period, and equity bases for these systems were seriously eroded (Wiggins,
et al., 1986).
Even more significant was the analysis of depreciation practices by public water
systems. All of the systems surveyed continue to estimate depreciation at purchase price
rather than at replacement cost, seriously underestimating true operating expenses. During
inflationary times, this disparity can be significant. It is estimated that original cost
depreciation allowances amount to only half of current replacement costs and to only 10
percent of end-of-life replacement costs (Wiggins, et al., 1986).
The implications of these findings are dramatic. To meet real depreciation allowances
would mean increasing water rates by approximately 150 percent. A failure to do so would
result in either significant debt issues or the use of grant monies at the time of replacement.
Future debt issues would be financed with interest payments, in turn leading to much higher
rates. Grant monies would likely be state-generated and offer no panacea as they would be
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borne by state taxpayers and, as discussed earlier, hidden resource allocations are more likely
to be inefficient
Higher water rates paid directly or indirectly are inevitable. The impacts on the poor are
of concern and may need to be addressed with rebates or the use of water "stamps" (Hite and
Ulbrich, 1986).
While public utility systems rarely fail, the current situation of many water systems in
the state suggests that some may be in serious financial trouble. To identify financially
troubled systems, a series of tests are being made, and some method of identification seems
practicable. Yet, to fully implement the system, standardized accounting reports submitted at
regular intervals are necessary. South Carolina remains one of only five states without
provisions to deal with such financial disasters. Legislation to address financial failure in
water systems in the interest of public health should be given high priority.

Geographic Information System
Development of a geographic information system geared to water resource planning
continued during the second year. Noteworthy in this regard was the overlay of river basin
boundaries over census information previously developed. Now hydrologic boundaries
are interchangeable with
social, political, and economic information. Application is being made to interbasin transfer
permits and to drought planning.
Water use projections developed at the county and sub-county areas are being realigned
into water basins to project demand within individual basins. At the same time, water
sampling points and 7Q10 flows have been input to better estimate water supply at the basin
level. This information was compiled specifically to address problems associated with last
summer's drought. A top priority in the next year will be to prepare a framework to
incorporate water supply and demand information into water budgets by river basin (Cowen,
1986).
Water line maps were compiled and plotted statewide, but a large number of systems
are missing at this time. An effort is being made through the SCWRC and the Rural Water
Association to obtain missing water lines.
Policy Direction
At the end of the second year, efforts are continuing to revise water use projections and
to refine the geographical information system designed to facilitate a site specific water
resource data base. Additional effort will be expended to work with Water Resources
Commission staff to consolidate water supply information toward the estimation of water
budgets by basin.
The analysis of financial information is continuing, and members of the research team
will work with commission staff to assist in the evaluation of interbasin transfer permit
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applications. Related to this work is a study to analyze lowest cost options for transferring
water between basins and an analysis of impacts of water transfers on Riparian owners.
Of critical importance at this point of the study are some of the emerging policy issues.
As states assume greater responsibility with respect to not only water policy but to water
finance as well, it is important that mechanisms to affect water resource allocation be both
efficient and equitable. Particular attention in the coming year must be given to the
consideration of these emerging policy issues and toward the development of a consensus to
formulate long-term water policy in South Carolina
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